Molecular cloning, sequence analysis and expression of a GHF 43 xylanase from Aspergillus niger in Escherichia coli.
A new xylanase gene (xyn43A) from Aspergillus niger XZ-3S was cloned and expressed in Escherichia coli BL21-CodonPlus (DE3)-RIL. The coding region of the gene was separated by only one intron 86 bp in length. It encoded 318 amino acid residues of a protein with a calculated molecular weight (MW) of 33.47 kDa plus a signal peptide of 19 amino acids. The amino acid sequence of the xyn43A gene showed 77.56% amino acid identity to A. nidulans xylanase, and the phylogenetic tree analysis revealed that xyn43A had close relationships with those of family 43 of glycosyl hydrolases reported from other microorganisms. Three-dimensional structure modeling showed that Xyn43A had a typical five-blade β-propeller fold. The mature peptide encoding cDNA was subcloned into pET-28a (+) expression vector. The resultant recombinant plasmid pET-28a-xyn43A was transformed into Escherichia coli BL21-CodonPlus (DE3)-RIL, and xylanase activity was measured. A maximum activity of 61.43 U/mg was obtained from the cellular extract of E. coli BL21-CodonPlus (DE3)-RIL harboring pET-28a-xyn43A. The recombinant xylanase had optimal activity at pH5.0 and 45°C. Fe(3+), Cu(2+) and EDTA had an obvious active effect on the enzyme.